A simplified method for the coordinate examination of apoptosis and surface phenotype of murine lymphocytes.
Murine lymphocytes readily undergo spontaneous and glucocortocoid-induced apoptosis in vitro. It has been previously demonstrated that during apoptosis, many cell types including lymphocytes, enzymatically cleave their DNA, thus demonstrating a sub-G0 DNA peak when stained with propidium iodide and analyzed by flow cytometry. In a mixed population, it is often desirable to phenotypically identify distinct populations or subsets undergoing apoptosis, thus requiring multiparameter analysis of surface phenotype and DNA content. Paraformaldehyde fixation procedures, although common for surface evaluation, have not been extensively used in methods quantifying apoptosis. To measure apoptosis in a mixed lymphocyte population, we evaluated a gentle detergent permeabilization and paraformaldehyde fixation procedure combined with propidium iodide (PI) DNA staining, adapted from existing methods for cell cycle studies. With this method and rigorous gating techniques which we defined, we detected both apoptotic and debris fractions within the sub-G0 cell cycle region of a glucocortocoid-treated murine lymphocyte cell line. Using this cell line, WEHI 231.7, as a lymphocyte model, we developed a logical gating strategy to exclude debris from analysis. We further demonstrated that apoptosis in freshly isolated murine lymphocytes detected with paraformaldehyde fixation and PI staining was quantitatively comparable to PI staining with ethanol fixation, or nick translation labeling of DNA strand breaks (TUNEL). Finally, using fresh murine spleen cells, we demonstrated that paraformaldehyde fixation preserves surface protein staining, allowing multiparameter analysis of immunophenotype and apoptotic or cell cycle status in a mixed lymphocyte population. Thus, this method offers an inexpensive and technically simple alternative for assessing apoptosis and surface phenotype.